Page 1 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 



AMICROWELL, 24 



ARRAY, 22 




SOLID SUPPORT, 26 



SCANNABLE SUPPORT, 28 



SCANNABLE ID MARK 



FIG. 1A 



Page 2 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 



OOOO 
OOOO 

OOOO 
OOOO 
-OOOO 
OOOO 
OOOO 
OOOO 




A MICROWELL, 34 



ARRAY, 32 



SOLID SUPPORT, 36 

SCANNABLE ID MARK, 38 



ooooooool 
ooooooool 

OOOOOOOOi 
OOOOOOOO 3 

ooooooool 

OOOOOOOO 3 

ooooooool 
00,00 0 po o* 



-t 



38 



36 



•34 



FIG. 1B 



Page 3 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 



A MICROWELL 



'O i 0 O iO 

o o o o o"o o"o 



' °0° °o° 



°o° °0° 

O u O 0 0 

°0° °0° 
0 W 0 0 0 

°o° °o° 
oo oo 

°o°°o° 

0 0 0 0 

°o° °o° 
^o"o o°o 



°0°°0° 
0 0 o o 

°0° ° 0 ° 
0 O 0 0 

°0° °0° 

o o oo 
°o 00 o° 

OO 0 0 
> 0 °°pO 

> oo"o 



oo o v o 
V°o° 

0 0 0 0 

oo oo 

oo oo 
V°o 0 

0 0 0 0 



■ARRAY 
^ MASK 

SOLID 
SUPPORT 

SCANNABLE Xin> 
ID 



oooooooo 
oooooooo 




A MICROWELL 

/ 



ARRAY 
^MASK 

SOLID SUPPORT 

SCANNABLE 
ID MARK 



OOOOOOOOi 



OOOOOOOOi 

mil" 



SCANNABLE ID MARK 



FIG. 2A 




SCANNABLE ID MARK 

FIG. 2B 

A MICROWELL 

ARRAY 
MASK 
SOLID SUPPORT 
SCANNABLE ID MARK 



SCANNABLE ID MARK 



FIG. 2C 



Page 4 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 



A MICROWELL, 44 



ARRAY, 42 
MASK, 43 



FIG. 3A 

40 x 




SOLID SUPPORT, 46 



SCANNABLE ID MARK, 48 



444000x300001 

OOOOOOOO" 



FIG. 3B 




48 



46 



44 A MICROWELL 

S+r' MASK, 43 
' r=V (OPTIONAL) 

ORGANIC LAYER, 45 



SOLID SUPPORT, 46 



EXAMPLE OF A CYLINDRICAL 
MICROWELL ON THE 
SOLID SUPPORT 



FIG. 3C 



Page 5 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 



FIG. 4A 




PROBE 



LINKER 



C 



(OPTIONAL) 
ORGANIC LAYER 

■SOLID SUPPORT 



ATTACHING PROBES TO SOLID-SUPPORT WITH LINKERS 
OF THE SAME LENGTH RESULTS IN LOWER DENSITY OF PROBE 

ATTACHMENT 



FIG. 4B 




ATTACHING PROBES TO SOLID-SUUPORT WITH LINKERS 
OF DIFFERENT LENGTHS RESULTS IN MUCH HIGHER DENSITY OF PROBE 

ATTACHMENT 



FIG. 5A 




LAYER OF A PROTECTIVE MATERIAL 
(SUCH AS PROTEIN) 

(OPTIONAL) ORGANIC LAYER 



SOLID SUPPORT 



A LAYER OF PROTECTIVE MATERIAL IS LAID WITH SMALL LINKERS 



NO CROSS-LINKING 




CROSS-LINKING 




PROBE 



— LINKER 



FINAL PROBE LINKING MAY RESULT FINAL PROBE LINKING MAY RESULT 
IN A DIS-ORDERING ARRAY IN AN ORDERED ARRAY 



FIG. 5B 



FIG. 5C 



Page 6 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 



LAYER OF PROTECTIVE MATERIAL 
(SUCH AS A PROTEIN) 



FIG. 6A 



WW 



(OPTIONAL) ORGANIC LAYER 



5— SOLID SUPPORT 



A LAYER OF PROTECTIVE MATERIAL IS LAID WITH SMALL LINKERS 



NO CROSS-LINKING 




CROSS-LINKING 




PROBE 



^—LINKER 



] c 



FINAL PROBE LINKING MAY RESULT FINAL PROBE LINKING MAY RESULT 
IN A DIS-OREDERED ARRAY IN AN ORDERED ARRAY 



FIG. 6B 



FIG. 6C 



Page 7 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 




Page 8 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 



A MICROWELL, 84 
ARRAY, 82 

FIG. 8B 



MEMS BASED MIXING DEVICE 
SUCH AS A MICROFAN, 83 




ELECTRICAL 
ELECTRICAL WIRES 87 CONNECTORSi 89 



89 



Page 9 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 




FIG. 9A 



AN ELEVATED STRUCTURE. 
A CIRCULAR OR CYLINDRICAL 
EXAMPLE IS SHOWN, BUT IT CAN 
BE OF ANY GEOMETRICAL SHAPE 
AND PATTERN 

ARRAY, 92 



SOLID SUPPORT, 96 

SCANNABLE ID MARK, 98 



96 

CROSS-SECTION " SCANNABl -E ID MARK AN ELEVATED ARRAY. 94 

\. * / (OPTIONAL) MASK OR 

— — — ~ — — — -HYDROPHOBIC/ 



FIG. 9B 




t 



SOLID SUPPORT, 96 



FIG. 9C 




HYDROPHILIC COATING, 93 

(OTIONAL) ORGANIC OR 
INORGANIC LAYERS, 95 



SCANNABLE ID MARK CAN 
ALSO BE ON AN EDGE, 98 



EXAMPLES OF ELEVATED STRUCTURES ON SOLID SUPPORT 
THE STRUCTURES CAN BE CYLINDRICAL OR CUBOID OR ANY 
OTHER GEOMETRICAL SHAPE 



Page 10 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 



TWO VIEWS OF TWO TYPES OF "INVERTED ARRAYS 



EACH ELEVATED STRUCTURE 
CONTAINS A PROBE ARRAY 



100- 




EACH ELEVATED STRUCTURE 
CONTAINS A PROBE ARRAY 

/ 



100 



SCANNABLE ID MARK CAN 
ALSO BE ON AN EDGE 
108 




106// 



100. 



\ 




106 100 



>C104 




SCANNABLE ID MARK CAN 
ALSO BE ON AN EDGE 
108 



FIG. 10B 




CAPILLARIES OR OPTICAL FIBERS 
OR ELECTRICAL CONTACTS 



/5fT_104 
105 
106 



^—SYSTEM FOR RESULT 
READ-OUT 



FIG. 10C 



Page 11 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 



o 



Q 



00 



LU 
I- 

5 

Dl 
LU 
H 
h- 
O 

o 



A. 



OOOOOOOO 

^foooooooo 
oooooooo 
oooooooo 
oooooooo 
oooooooo 
opooooo 

P0O06 



CO 



< 
a: 

< 

Q 
LLI 

I- 

Cd 
LU 

> 



iwrti miiiiiii i iiium' 

OOOOOOOO 

oooooooo 
-■oooooooo 
oooooooo 
oooooooo 
oooooooo 
oooooooo 
oooooooo 
oooooooo 
oooooooo 
oooooooo 
oooooooo 




Page 12 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 



LU 

CO 



o w 



CO cp 



o 

X 

CO 

o 

h- 
< 



CO LJJ I— CO 

z<° 
? =n z 

Lj W s_ -=- 

- ^ >: lu 

UJ CD d O 

ZOO 

CO >- 
Z> z 

< 



LU 

> 



o 
< 



o 



X 

DO H 



O 



q luo:£P 



Q 
LU 



O t uj 

^ LU o 

LU Q > 
CQ LU LU 

~5S 



< 

o 

>- 

< 
a: 
en 
< 

Q 
LU 
h- 

DC 
LU 
> 
Z 



o 

H 



LU p 

Z 3 

< CO 

£ 2 

t =) 

q: o 
lu < 

o < 
z o 

< 



LU 

z 

o 

Q 

LU 
00 



CO 
CO 
LU 

o 
o 

en 
a. 

X 



CO 

< _ 

LU O 
LU => 
DQ CO 

Z LU 

< S 
O O 

< UJ u_ 

O £ O 



CO 3 



LU 



CO Q 

LU LU Q_ 
O O ^ 
LU ^ ± O O < 
X O CO CC Ql >< 
I— f— D Q_ Q_ LU 



Page 13 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 




"i.i. "Hfft. •<>* fc. 

:-l^»^l?<^tZ.r,S.±Z-!-,±!Z.*,ZSZZ!7;&. 

FIG. 13C 



Page 14 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 




FIG. 14B 

Elevated sub-structure 

JTru~i_ri_rL_rLrL_ 



FIG. 14C 



Planar sub-structure 



FIG. 14D 



TJ~i_rLrLn_n_r 



Depressed sub-structure 



Page 15 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 




Page 16 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 




Page 17 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 



0) 
X) 




J* 



0 /v 



V % °j 




7 ^% 



Page 19 of 41 

CLINICALLY INTELLIGENT DIAGNOSTIC DEVICES AND METHODS 
Alice A. Jacobs 

09/996,056 
12877-006001 



^ZZZZZ7 
FIG. 19A 



Another implementation of 3D porous biochip 

FIG. 19B 
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The microarray biochip can also be housed in 
a sealed hand-held or Point of Care device. 
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FIG. 21C 

Another implementation of the chamber 
for holding biological analyte 
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A three-dimensional probe array. 

FIG. 21E 
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FIG. 22A 
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ATPase based Fluid-Micromixers, Model I 




Solid 
Support I 

FIG. 25A 

One particular implementation of ATPase-based fluid- 
micromixers. The y-subunit and the a,p-subunit core are both 
attached to two different spherical beads. 
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A cartoon showing rotation of the two beads 
bound to ATPase (Model I micromixer) 
upon addition of ATP 
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FIG. 26A 
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FIG. 26B 
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FIG. 26C 
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A cartoon showing multiple Model I 
Micromixers in action in a solution 
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A cartoon showing multiple Model II 
Micromixers in action in a solution 




AH the mixers are moving in a counter-clockwise direction 

FIG. 29 
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A gasket/separator can be used in the current hybridization chambers 
to place two biochips facing each other in a single chamber for 
duplicate experiments. 
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FIG. 35A 
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FIG. 35E 
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Holder 



A sketch of one example of a new hybridization chamber. 
A hybridization chamber can be devised such that it fits 
two biochips. 



Hybridization Chamber 
> IT L Clamps 

FIG. 35G 
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I A gasket/separator can be used in the current 
hybridization chambers to place two biochips 
facing each other in a single chamber for duplicate 
experiments. 
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FIG. 36A 
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The separator can also be built into the 
chamber. 
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FIG. 36G 



Cross-section view 
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Biochip, placed into one of the 
grooves of a hybridization chamber 

FIG. 36H 
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